In vivo delivery of naked antisense oligos in aged mdx mice: analysis of dystrophin restoration in skeletal and cardiac muscle.
Antisense-mediated exon skipping holds great potential for the treatment of DMD. In mdx mice, functional recovery of skeletal muscle has been obtained upon systemic delivery of "naked" oligonucleotides or viral vectors encoding for antisense snRNAs. However, amongst the studies reported so far, which used either neonatal or young adult animals--only one achieved dystrophin restoration in cardiac muscle, using an adeno-associated vector. Here we report the in vivo delivery of morpholino oligos in aged mdx mice, both in skeletal muscle, via intra-arterial injection, and in cardiac muscle, via intra-muscular injection. Localized intra-arterial delivery yielded high levels of dystrophin restoration and just two doses of 100 microg each resulted into detectable force recovery in the EDL muscles of treated limbs. On the other hand, upon intra-cardiac injections in the left ventricle wall the skipping effect was much lower than what obtained in tibialis anterior muscles injected with comparable amounts of oligos. This latter finding suggests that even upon direct delivery antisense-mediated dystrophin restoration in cardiac muscle might suffer from limitations that do not exist in skeletal muscle.